EM 1110- 1- 4006
30 SEP 98

CHAPTER 15

SO L REMOVAL, FREE- PRODUCT REMOVAL, AND BACKFI LLI NG PROCEDURES

15-1. Ceneral. This chapter discusses the procedures for excavation of soils
and any associ ated free product when small quantities of hydrocarbon-
contam nated soils require treatment or disposal. An exanple is renoval of

soils when small rel eases have occurred and are confined to the tank
excavation; these soils can be renoved or treated onsite. The ampunt of soi
to be renmoved is dictated by the volunme of rel eased hydrocarbon, the depth and
area of |iquid hydrocarbon penetration, the ease with which the soil can be
renoved and properly treated, avail able funding, and the state or |oca

regul atory requirenents.

Thi s gui dance is only intended for removing small, reasonabl e anmounts of
contam nated soil and free product in the excavation. Refer to Chapter 5 for
the definition of contam nated soil. |If it appears that extensive

contam nation is present that cannot be cleaned up by the provisions described
inthis EM the reader should proceed with corrective action plan procedures.

15-2. Precautions. Keep the follow ng precautions in mnd

a. Petrol eumcontam nated soil may be flanmabl e or conmbustibl e and can
be a source of potentially explosive vapor. Care nust be taken, both
during and foll ow ng excavation, that vapor or liquid fromthe soi
is not allowed to accunmulate in a confined area and pose a fire or
expl osi on hazard.

b. Digging should be done with extrene care to avoid sparking from
stones and igniting the product.

c. Equi pment should operate slowy, with due regard for the danger of
explosion. In certain circunstances, noving the earth may ventil ate
the saturation area sufficiently to relieve the vapor concentration,
al l owi ng novenment and activity to proceed safely.

d. If the soil is to be stored onsite after excavation, cover or store
in a bernmed or otherw se contained area (such as stored on and
covered by polyethyl ene sheets) so that |eached petrol eum product
cannot be released into surrounding soil, surface water, or
groundwat er .

e. The contractor should have spill response materials avail able as
requi red by gui de spec 02120 referenced i n paragraph 1-4.

f. OFfsite transport and di sposal of contaminated soil must be in
accordance with state and | ocal regulations. Excavation of

15-1



EM 1110- 1- 4006
30 SEP 98

contam nated soil creates increased exposure potential for site
personnel, the public, and the environment.

g. In confined spaces, air-vapor concentrations should be nonitored to
ensure that hazardous |evels are not reached.

15-3. Equi prent .

a. Soil. Transportation of contam nated soil requires conventiona
eart h- movi ng equi prent .

Many types of equi pment are avail able for excavation, |oading, and
renoval of soils. Standard construction equiprment is typically

enpl oyed, but consider factors such as safety, depth of

contam nation, and soil stability. Backhoes with 0.38 n? (0.5 CY)
capacity have a maxi numreach of 8 neters (26 feet) and a maxi mum
excavation depth of 5 nmeters (16 feet). Larger backhoes with 2.7 n?¥
(3.5 CY capacity) have the ability to renpove soils at depths of up to
14 meters (45 feet) at nmaxi mum di ggi ng angl es of 45 degrees.

The maj or hauling cost factor is the distance to the disposal
facility. Site-specific conditions, community and interstate

rel ati ons, and regul atory neasures affect disposal costs. In sone
states the contam nated soils are considered a special hazardous
wast e and rmust be handl ed, haul ed, and di sposed of accordingly.

b. Free Product. Free product nay be renoved using positive
di spl acement punps or vacuumtrucks. In sone instances, if the
amount of free product is small, absorbent boons may be used to
coll ect the product. Additional guidance on the recovery of free
product may be found in EPA/510/ R 96/ 001

15-4. Soil Renoval. Excavation guidelines include the follow ng:

a. Excavate the hole downward and outward in consultation with the
governi ng agency or Environmental Coordinator

b. Proceed until all the soils contam nated above regulatory linits have
been renoved or until a reasonable anpbunt of excavation has occurred.
The desi gner shoul d specify a maxi mum cubi ¢ yardage of contam nated
soi | excavation fromeach tank area w thout prior approval fromthe

contracting officer's representative (COR). |If a mininumadditiona
amount of contaninated soil requires renmoval to result in a clean
closure, the contractor will obtain approval fromthe COR to perform

t he additional excavation. The bid formcan identify a m nimum
quantity of soil to be renpved with a second quantity of soil to
cover a worst-case scenario.
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Perform appropriate verification testing in accordance with the I A
requirenments if w despread contamination is present.

Backfill the excavation with clean fill. Cean fill is typically
defined as fill that has no evidence of contanination, or has
contam nation levels belowregulatory limts. The | A nust be
consulted to define the requirements of clean fill.

See Chapter 16 for nore details. These excavations will be done
safely according to the |ocal codes and regul ati ons governi ng safe
excavations and EM 385-1-1 and 40 CFR 1926. 650-1926. 653. Table 15-1
provides an estimated quantity of soil that is typically renmoved from
an UST excavation based on tank size.

Contam nated Soil. |If the soil in the excavation is contani nated,
foll ow these steps:

(1) Prepare an area to store the excavated soil. This can be
achi eved by placing 6-m| or heavier polyethylene sheeting on
t he ground and pl aci ng excavated soil on top. This prevents
contam nants in the excavated soils frommgrating into the
uncont am nated soils.

(2) Cover this stockpile after work each day by a sinmilar sheet of
pol yet hyl ene to protect the excavated soils frominfiltration
due to precipitation and to hel p contain vapors rel eased.

(3) Make provisions to divert surface runoff fromsoil stockpil es,
as well as surface runon, to reduce the anmpunt of contam nated
wat er .

(4) An alternative method, and in sone areas a requirenent, is to
pl ace the excavated soils directly into 55-gallon druns.
Coordinate with the | ocal inplenenting agency regardi ng approved
stockpil i ng procedures.

Sanpling. After tank renoval has been conpleted, the soil in the
bottom of the excavation should be sanpled according to federal and
state requirenents.

(1) Take these sanples, at a mininum fromthe bottom of the
excavation fromthe end | ocations of the tanks (see Chapter 6).
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TABLE 15-1
Estimated Quantity of Soil to be Removed by Tank Size (Average)
Tank Size Tank Diameters Tank Length Excavation Size Volume of Tank Estimated Soil Excavated
liters (gallons) meters (feet) meters (feet) cubic meters (Bank CY) CM (CY) CM (Bank CY)
1,890 (500) 1.22 (4.00) 1.83 (6.00) 31 (40) 2.13(2.79) 28.5 (40)
3,780 (1,000) 1.22 (4.00) 3.50 (11.50) 46 (60) 11.41 (5.35) 40.5 (55)
7,570 (2,000) 1.93 (6.33) 2.80(9.17) 61 (80) 8.18 (10.70) 52.0 (70)
11,350 (3,000) 1.93 (6.33) 4.17 (13.67) 76 (100) 12.18 (15.93) 65.5 (85)
15,140 (4,000) 1.93 (6.33) 5.18 (17.00) 92 (120) 15.15(19.81) 76.0 (100)
18,925 (5,000) 2.44 (8.00) 4.32 (14.17) 103 (135) 20.16 (26.37) 84.0 (110)
22,700 (6,000) 2.44 (8.00) 5.05 (16.58) 115 (150) 23.60 (30.87) 93.0 (120)
30,280 (8,000) 2.44 (8.00) 6.73 (22.08) 145 (190) 31.43 (41.11) 113.0 (150)
37,850 (10,000) 2.90 (9.50) 6.02 (19.75) 165 (215) 39.64 (51.85) 124.0 (160)
45,420 (12,000) 2.90 (9.50) 6.91 (22.67) 183 (240) 45.50 (59.51) 137.0 (180)
56,780 (15,000) 2.90 (9.50) 9.07 (29.75) 230 (300) 59.71 (78.10) 168.0 (220)
75,700 (20,000) 2.90 (9.50) 11.51 (37.75) 279 (365) 75.77 (99.10) 202.5 (265)
Assumptions:
1. Amount of fill over tank is 1 meter (3 feet).
2. Soil around perimeter of tank to be excavated is 1 meter (3 feet) (the width of a backhoe bucket).
3. Stained soil under tank extends down 0.7 meters (2 feet).
4. Tank volume calculation does not account for domed ends.
5. Formulafor excavation size:

((tank diameter + 5ft)* (tank length + 6 ft)* (tank diameter + 6 ft))/27 CF/CY (Conversion from CY to CM is 0.76455).

6. Formulafor tank volume:
(Tank | ength*pi *tank di ameter”~2/4)/27CF CY

(Conversion fromCY to CMis 0.76455).
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(2) Take sanmples with a backhoe and containerize in small vessels,
such as a plastic bag or jar for field testing as detailed in

Chapter 6. These tests will characterize the extent of
cont am nati on and subsequent excavation and help in the
segregation of clean and uncontam nated soils. It nust be noted

that these field tests are not a substitute for the |aboratory
analytic tests that nust be done. Field tests are used to
differentiate between clean soils and those that are suspected
to be contam nated.

(3) Subnit sanmples for analytic tests. Laboratory confirmation
based on sanmples coll ected from excavation bottons and soi
stockpiles is necessary in nost states to confirmclean closure.
Check with the I A for specific requirenents.

Landfilling Requirements. A conmon renedial action for excavated
soi |l s has been disposal in landfills. Varying interpretations exist
regardi ng cl assification of hydrocarbon-contam nated soils as
hazardous or nonhazardous. Levels of contaminants allowable for

[ andfilling under applicable regulations nmust be determned in
devel opi ng a sound di sposal strategy.

Onsite Treatnent. Various treatnment and di sposal options for
excavated soil containing petrol eum hydrocarbons are avail abl e but
deci si ons nust be based on and in accordance with state and | oca
regul ations. Treatnment of soils may require an air permt for

vol atil e organic conpounds fromthe state agency that has
jurisdiction. The nmethods of onsite treatnment and soil replacenent
di scussed bel ow can be viable if approved by the regul atory agenci es.
Refer to EPA/ 530/ UST-88/001 for additional information.

(1) Land treatnent (landfarmng). Land treatment is a process by
whi ch contani nated soils are renoved and spread over an area to
enhance naturally occurring processes such as bi odegradati on and
volatilization. A centralized |location, such as a landfill,
airfield, or other isolated |ocation should be used for |and
treat nent.

(2) Aeration/enhanced volatilization. Soil aeration by m xing and
exposure to air can reduce hydrocarbon concentrations to
acceptable levels. This process may be as sinple as overturning
the soils with excavation equipnment, tillers, or shakers to
i ncrease volatilization or enhanci ng vapor renoval by forced or
passive venting with an engi neered venting system
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(3) Thermal treatnent. |Incineration and high tenperature stripping
of residual hydrocarbons are nmethods enpl oyed in sone
circunstances for the onsite treatment of soils. Treatnent
costs and local air quality regulations are najor factors
controlling the use of these techniques. Exanples of thernal
treat ment technol ogi es include | owtenperature thermnal
desorption or asphalt kilns. Wen an asphalt kiln is used, the
unit should be proven clean prior to processing any soil

(4) Isolation/containnment. Isolation/containment is a process in
whi ch the inpacted soils are isolated through the use of caps,
slurry walls, grout curtains, or cutoff walls.

(5) Soil slurry bioreactor. The soil-slurry-bioreactor process
entails mxing a variety of agents into the soil to encourage
m crobial activity.

j. Asphalt Incorporation. Asphalt incorporation is a process whereby
soi |l s containing residual hydrocarbons are incorporated into hot
asphalt mixes as a partial substitute for aggregates. During the
heating of the m xture, the nore volatile conponents are vapori zed,
and the remini ng conpounds are incorporated into the asphalt
m xture. This alternative is normally a viable disposal option only
when an asphaltic paving project is ongoing within the project area.
An active project is normally necessary to |lead to a demand for the
contam nated soil material as an asphalt adm xture.

k. Excavation Liner. |In sonme instances, a 6-m| liner is placed in the
excavation and then the contaminated soil is placed back in the
excavation. Check with the A prior to using this nethod.

15-5. Free-Product Renoval. Free product should be renoved, not for
renmedi ati on purposes, but to prevent further danage to the environment. |If
possi bl e, the excavation should be sloped to allow pooling of the free
product. A punp or vacuumtruck can then be used to renpve the free product
fromthe excavation. Refer to Chapter 12 for operation of product renoval
equi prent and waste di sposal

15-6. Backfill, Conpaction, and Testing.

a. Backfilling.

(1) Coordinate with the customer concerning the option of |eaving
excavations open pending the return of |aboratory test results.
Laboratory turn-around time plays a critical role in the
duration that an excavation nust be left open. |If field
analysis is allowed by the regulatory authority, this wll
reduce or elimnate turn-around time concerns.
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(2) Secure open excavations and stockpile areas while awaiting
confirmation test results.

(3) Backfill excavations imrediately after confirmation test results
have been approved. |If contam nated material renoval is part of
a larger project, suitable backfill material, as well as topsoi
and grading requirements are specified in CEGS 02221-Excavati ng,
Filling, and Backfilling for Buildings or CEGS 02222- Excavati ng,
Filling and Backfilling for Utility Systemns. In situations
that involve only tank renmoval, grading, backfill, and

conpaction should be addressed in CEGS 02115- Renoval of
Under ground Storage Tanks. Special information concerning
al | owabl e contam nant | evels should be included in those
specifications if used.

b. Backfill Mterial. In nany cases, the degree of engineering contro
of the materials used as backfill may not need to be as stringent as
descri bed bel ow. In other cases, such as under pavenents, specia
conpaction and material requirements may apply, and the
specifications will need to be revised to address these specia
requi rements or another specification section should be referenced.

(1) Obtain backfill material froma |ocation defined by the user or
if using an off-site source, verify through analytical testing
to ensure contami nation is not present above regulatory |evels
for suitable backfill.

(2) Test off-site backfill for contam nation in accordance w th CEGS
01450- Chemi cal Data Quality Control. Backfill should be
classified in accordance with ASTM D 2487 as GWN GP, GM CC, SW
SP, SM SC, M4, CL, or CH and should be free fromroots and
other organic matter, trash, debris, snow, ice or frozen

materials. |If off-site backfill is used, soil classification
test results should be approved prior to bringing the materia
on-site.

(3) Test backfill material for Atterberg Iimts ASTM D 4318, grain-

size distribution, and conpaction characteristics ASTM D 698,
ASTM D 1557 at a frequency of once per 3,000 cubic nmeters (3,000
cubic yards) or a mninmum of one test per borrow source. Of-
site backfill should not be used until chem cal and physica

test results have been submitted and approved.

c. Compacti on.
(1) Place approved backfill in developed areas in lifts with a

maxi mum | oose t hi ckness of 200 nm (8 inches), conpacted to 90
percent maxi mum dry density for cohesive soils, or 95 percent
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maxi mum dry density for cohesionless soils in accordance with
ASTM D 698 or D 1557.

(2) Performdensity tests at a frequency of once per 930 square
meters (10,000 square feet) per lift. A mnimmof one density
test should be performed on each Iift of backfill placed. In
open areas w thout special conpaction requirenments, a nmaximum
density of 85 percent using 300-mm (12-inch) lifts will be
acceptable. A nethod specification is also frequently used in
whi ch a prescribed nunber of passes using a specified piece of
equi prent i s required.

d. Density Testing. Determine field in-place dry density in accordance
with ASTM D 1556, ASTM D 2167, or ASTM D 2922. If ASTM D 2922 is
used, a minimum of one in ten tests nust be checked using ASTM D 1556
or ASTM D 2167.

15-7. Special Waste Requirements. Though petrol eum contaninated soils that do
not exhi bit a RCRA hazardous waste characteristic are not subject to hazardous
wast e regul ation, many states may still regulate themas “special wastes.”
Typically, these soils are either placed in special waste nanagenment units or
are treated to below certain concentration |evels before final disposal

| mpl ementi ng agencies may al so be able to assist in identifying any specia
handl i ng requirements. Consult individual state regulations. A list of
contacts is provided in Appendix B
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